INTRODUCTION
There is a practical need to model high speed flows that exist in jet engine inlets. Tile boundary layers that form in dlese inlets may be turbulent or laminar and either separated or attached.
Also. unsteady supersonic inlets may be subject to fiequent changes in operating conditions. Some changes in the operating conditions of the inlets may include varying the inlet geometry, bleeds and bypasses, and rotating or translating the ceulerbody.
In addition, the inlet may be either started or unstarted.
Therefore. a CFD code, used to model these inlets, may have to be run for several different cases. Also, since the flow conditions ttuough an unsteady inlet may be continually fluctuating, the CFD code which models these flows may have to be run over nlany time steps. Therefore, it would be beneficial that the code run quickly. Many turbulence models, however, are cumbersome to implement and require a lot of cornpuler time to run. since they add to the number of differential equations to be solved to model a flow.
The Baldwin-Lomax turbulence model is a popular model. It is an algebraic, eddy viscosity model. The Baldwin-Lomax model is used in many CFD codes because it is quick and easy to implement. In this paper, we will discuss implementing the Baldwin-Lomax turbulence model for both steady and unsteady compressible flows.
In addition, these flows may be either separated or attached. In order to apply this turbulence model to flows which may be subjected to these conditions, certain modifications should be made to the original Baldwin-Lomax model. We will discuss these modifications and determine whether the Baldwin-Lomax model is a viable turbulence model that produces reasonably accurate results for high speed flows that can be found in engine inlets.
MODIFIED BALDWIN-LOMAX TURBULENCE

MODEL
Visbal and Knight [I] suggest several modifications to the Baldwjn-Lon]ax turbulence model. Of these, four modifications are most significant. These four modifications wele applied to tile "original" Balth_ in-l,om_'_ turbulence model for t_o dimensional c_,mp_essibl÷ steady and unsteady flows that may or may not experience separation. These modifications a_e discussed in the following sections. This papel will then evaluale these mtxlifications as applied to t_o cases oullinetl itl a later section. 
Modification
4: The Van Driest Dmnping Factor
The final modification made to the Baldwin-Lomax model was to the Van Driest damping factor, D (equation 6_. In separated regions, the wall shear stress, r,,., approaches zero. As Visbal and Knight pointed out, this causes an unrealistic reduction in magnitude of the Van Driest damping factor, which in turn causes an unrealistic reduction in the calculated inner eddy viscosity. A way to avoid this problem is to use the total shear stress at the given normal location, y. to calculate D. This is used only for regions where there is separation. The total shear stress is determined using the sum of the laminar viscosity and the turbulent eddy viscosity.
However. at a given streamwise station and normal grid location, D is itself used to determine the turbulent viscosity. Therefore, the known turbulent eddy viscosity from the previous streamwise location and same normal grid location is used to determine the total shear stress to calculate D.
RESULTS
AND DISCUSSION
The above modifications were made to the BaldwinLomax turbulence model. These modifications were themselves "modified" to better match experimental data for high speed flows. Two cases (Table 1_ were examined to obtain numerical results for high speed flows.
For CASE 1, the Baldwin-Lomax model was incorporated in an unsteady boundary layer algorithm that used a given inviscid core solution. The Large Perturbation Inlet Code (LAPIN). was the code used to determine the I inviscid core flow solution.
The forms of the boundary layer equations used in the algorithm were the uncoupled. unsteady, compressible, parabolized Navier-Stokes (PNS) equations by Roach, et al [4] . In this case. the boundary layer algorithm and LAPIN were interactive.
The turbulent boundary layer in LAPIN was subjected to both favorable and adverse pressure gradients, and on occasion experienced separation. Figure 
worked well in flow regions with no pressure gradients and flow regions with favorable pressure gradients.
However, in regions of adverse pressure gradients, using the original value of C,_ = 1.6 compared better to the experimental results than using equation 7. Varying the constant Crab did not significantly effect a change in Cr, so it was left at its original value of .3. All the turbulence models they tested failed to predict the rapid recovery of boundary layers after adverse regions, such as downstream of the region of reattachment after shock waves. 
Effect of Adding Upstream Turbulence History
Equation 4 was incorporated into the Baldwin-Lomax turbulence model for CASE 2. As stated previously (modification 2), the relaxation length, 2_, (of equation 4) was multiplied by factor. This factor was varied to determine its effect on the skin fiiction coefficient. The factors used were 1. 10. and 25. 
Effect of modifying the Van Driest Damping Factor
In regions in and near separation the wall shear stress is close to zero. which in turn causes the Van Driest damping factor to become small. Consequently there is a reduction in the computed eddy viscosity. Visbai and Knight recommend using the local shear stress hlstead of the wall shear stress in equation 6 near regions of separation and reattachment. This effect is illustrated in figure 10 . Figure 10 is 
